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ATD6-15 minimum frontal breadth and bistephanic
breadth is 95 to 100 mm and 100 mm, respectively. (named TCO-1), as analyzed by inductively coupled plasma atomic emission spectrometry. Active materials of various element ratios were also prepared in the same manner and were milled to yield white powders (Fig. 1) . Our x-ray diffraction analysis for the powders of TCO products established the noncrystalline (amorphous) state of these glassy materials (Fig. 2) . A broad band of weak diffraction was observed, peaking at around 20 = 27? to 280, without concomitance of any diffraction line assigned to crystalline forms. This distribution is characteristic of SnO-based oxide glasses studied for SnO-SiO2 systems (7). Radial distribution analysis shows that the broad peak corresponds to a radius range of 3.0 to 4.5 A, attributable to statistical distri- The anisotropic random network of the glass structure accounts for why there is a wide potential distribution in Li uptake and release as exhibited by the gentle slope in the charge-discharge curve (Fig. 3) .
The charge-discharge cyclability of TCOs as anode materials of a practical "rocking-chair" type of rechargeable battery was assessed by adopting a LiCoO2 electrode as a Li-intercalating cathode active material. In this test, a TCO anode with the composition Sn1.OBo.5PO5Al04MO. 03.7 was chosen, where M is an alkaline metal (such as potassium) mixed in the glass matrix as a dopant to reinforce cyclability (13). We prepared LiCoO2 powder (average particle size, 6 pm) by calcining a powder mixture of Co3O4 and Li2CO3 (Co/Li molar ratio = 1.0) at 800?C for 8 hours and formed it into a conducting pellet with a PTFE binder and acetyleneblack powder. The LiCoO2-based cathode was combined with the TCO-based anode at an optimized mass ratio to effect Li insertion balance. The battery thus fabricated was subjected to a charge-discharge cycle over a voltage window between 4.1 and 2.8 V. This cycling test showed that 90% of the initial reversible capacity of the battery was retained after 100 cycles (Fig. 5) . These results corroborate that, along with LiCoO2, the TCO-based oxide anode performs highly reversible and stable charge-discharge reactions and is suitable as an anode in high-energy rechargeable batteries.
The large Coulombic capacity and good cyclic durability of TCO, backed by the safe Li-storage mechanism, provides a powerful tool in the design of rechargeable batteries whose capacity exceeds that of nickel hydride batteries (400 Whours/liter) that use hydrogen-storage alloys of the largest capacity. The TCO anode can successfully be coupled with several available Number of cycles (dashed line) for a similar battery in which the anode active material was replaced with a SnO powder, which, as revealed by the 7Li-NMR experimental data (Fig. 4) 
